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1. Ordnance Pamphlet 1444 (Second Revision) describes VT Bomb Fuzes 
for use by the Navy. 


2. All available information on VT Bomb Fuzes which is necessary for use 
by Navy personnel, and is appropriate for promulgation under RESTRICTED 
SECURITY INFORMATION classification, is included in this publication. 


3. This publication supersedes OP 1444 (First Revision) and NAVORD 
RE tion 0866.2, which should be destroyed. 
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Uhereigy. 


5. This publication is RESTRICTED SECURITY INFORMATION and 
shall be safeguarded in accordance with the security provisions of U. 8. Navy 
Regulations. It is forbidden to make extracts from or to copy this classified 
docum, iy aS ‘PHvided for in article 0910 of the United States Navy 
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1. Introduction 


The VT bomb nose fuzes described in this 
publication are designed to produce air bursts 
automatically. Except for two models, no pre- 
liminary setting or adjustment is required. 
This type of fuze is actuated by the influence 
of the target, and detonates the bomb in the 
air as it approaches its objective. Thus, the 
burst occurs at the most effective point in the 
bomb’s trajectory, just as it would if a care- 
fully set time fuze were used, figure 1. In 
contrast with the time fuze which is controlled 
by the distance the bomb travels along its 
trajectory (that is, by the elapsed time after 
release), the VT fuze is governed solely by its 
proximity to the target. 

The VT fuze is essentially a radio trans- 
mitting and receiving unit. In free flight, it 
transmits a radio signal and receives a signal 
reflected by the target. At the proper time, 
the reflected signal causes an electronic switch 
to close and fire an electric detonator. 


VT bomb nose fuzes are physically (but not 
tactically, since they function before impact) 
interchangeable with Nose Fuze, type AN- 
MI108A1. 

This publication contains instructions for 
using the VT bomb nose fuzes listed in table 1. 
These fuzes are now included in the allowances 
of operating forces and are available for issue. 
Although it has been permanently suspended 
from issue and use, VT Bomb Nose Fuze, type 
T92, is included because a few fuzes of this 
type may still remain in depot stocks. 

To supplement information and instructions 
given in this publication, and if feasible, Depart- 
ment of the Army Film Bulletin No. 197 
(Navy No. MA6294), VI Bomb and Rocket 
Fuzes, should be exhibited for training arma- 
ment and aircraft operating personnel. 


2. Security 


VT fuzes give our military forces special 
tactical and technical advantages over the 
forces of other nations. These advantages 
will remain ours alone only while the details of 
VT fuze design and construction are kept from 
falling into unfriendly hands. 


RESTRICTED SECURITY INFORMATION 


VT BOMB FUZES 


Every possible precaution must be taken to 
make certain that neither information about 
VT fuzes nor VT fuzes themselves fall into 
enemy hands. For this reason, VT fuzes are 
given high security classifications (see Bureau 
of Ordnance Circular Letter NAVORD OCL 
A9-48, dated 27 July, 1948). NAVORD OCL 
A9-48 also contains instructions for maintain- 
ing security. The importance of VT fuzes 
makes it essential that all security instructions 
be strictly adhered to. 

Under no circumstances may any publicity 
regarding VT fuzes be released without approval 
of the Bureau of Ordnance. 

When VT fuzes are issued to combat units 
for immediate training and/or operational use, 
or when on board combatant naval vessels as 
part of their service allowance, they may be 
down graded to RESTRICTED. However, 
this down grading applies only to the handling 
and eare of fuzes on board ship, and in no way 
changes the requirements for guarding technical 
information on VT fuze design and construction. 


3. Tactical Use of VT Bomb Fuzes 


VT bomb fuzes are advantageous in any air- 
to-ground operation where air bursting the 
bombs at heights from 20 to 120 feet above the 
target increases bomb effectiveness. Obvi- 
ously, these fuzes are distinctly not suitable for 
use against targets which require penetration 
and detonation within the target for effective 
destruction. 

Information and instructions for the tactical 
use of VT bomb fuzes by naval forces are pro- 
mulgated only by the Air Warfare Division, 
DCNO (Air), Office of the Chief of Naval 
Operations. 


4. Characteristics of VT Bomb Nose Fuzes 

Fuze Types. Table 1 lists the VT bomb nose 
fuzes covered herein, and gives basic informa- 
tion on each model. These fuzes are satisfac- 
tory for interchangeable use with all bomb sizes 
listed in the table. For best results with re- 
spect to burst heights, however, it is advisable 
to use the fuze-bomb combinations shown in 
the table. More complete information on fuze 
characteristics ard features is given in later 
paragraphs. 
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INSTANTANEOUS IMPACT PATTERN 
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AIR) BURST PATTERN 
Figure 1—Comparison, Instantaneous and Air Bursts. 
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Table 1 


Fuze Models and Characteristics 











Minimum Saf 
safe afety Adapted 
Fuze model air travel | Type Bomb size pin 1) | for arming 
(MIN SAT) booster delay 
(feet) end 
AN-M©168, M-168, 2000 ; Ring___| GP, AN~M30, 100 lb; GP, Yes | Yes. 
T-91E1. AN-M57, 250 lb; FRAG, | 
AN-M88, 220 lb; FRAG, 
AN-M81, 260 lb; GP, AN- 
M64, 500 lb; GP, AN-M66, 
2,000 Ib. 
oO 2 eee 2000 | Ring... Same as AN—-M168_------_-- Yes | Yes. 
T2903! ace ee 2000 Ring-_.. GP, AN-—M30, 100 lb; GP, Yes | Yes. 
AN-M57, 250 lb; FRAG, 
AN-MS81, 260 lb; GP, AN- 
Mé4, 500 lb; GP, AN-M65, 
1,000 Ib. 
*AN-M168E1___. 2000)) Rin --® Same as D-9352-- 222225 eee Yes | Yes. 
il=5 0 His eee mee 3100 Ring... GP, AN-M64, 500 lb; GP, No | Very few. 
AN-M65, 1,000 lb. 
TEQQtere. < ewes 3600 Ring_._. GP, AN-M64, 500 lb; GP, Yes | Yes. 
AN-M665, 1,000 lb. 
R= SO keene, aes 3600 Ring___ Same as AN—M168___-__-_--- Yes | Yes. 
T-50E4..___---- 3600 Ring__. GP, AN-M64, 500 lb; GP, No | Very few. 
AN-M665, 1,000 lb. 
T-50E1.....----- 3600 Ring... Same as AN-M168-__-.___-_-- No | Yes. 
AN-—M166, M166, 3600 | Bar__._ Same as AN-M168, plus GP, Yes | Yes. 
T-51E1, AN-M65, 1,000 Ib. 
VCO Hien eee 2000 | Bar_._.| Same as AN-M166-_-__--. -- Yes | Yes. 
EQ Dei ca ies. ee 2600 | Ring__-| Permanently suspended from 
issue and use. 








*Same as T-93 except that thumbscrew is omittedi. 


The two basic types of VT bomb nose fuzes 
can be identified readily by their external ap- 
pearance. The ring type fuze, figure 2, has a 
heavy metal ring around its arming vane; while 
the bar type fuze, figures 3 and 4, has two 
heavy metal bars extending radially, like 
handles, from the fuze nose. 

These two types of fuzes differ in behavior as 
well as appearance. In general, the heights of 
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normal bursts of both ring and bar type fuzes 
depend upon a number of independent factors. 
These factors are target reflectivity, target 
approach conditions (bomb striking angle and 
speed), manufacturing tolerances in fuze parts, 
fuze-bomb combination, and others. Under 
combat conditions, freedom of control is feasible 
on the fuze-bomb combination factor only. 

Bar type fuzes generally produce somewhat 
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Figure 2—Ring Type VT Bomb Nose Fuze, Model M168. 
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Figure 3—Bar Type VT Bomb Nose Fuzes, Model M166E17. 
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Figure 4—Bar Type VT Bomb Nose Fuze, Model 
M166. 


higher bursts than ring type fuzes, and are less 
apt to show a variation in burst height as the 
bomb type is varied. The bar type fuzes give 
higher burst heights for steep angles of approach 
to the target; the ring type fuzes produce 
higher burst heights for shallow angles of 
approach. 

Either type of fuze, when used over average 
land, and under the conditions covered by these 
instructions, will burst in a majority of releases 
within 20 to 125 feet from the target. For 
both types of fuzes, average burst height over 
sea water is about twice as great as over average 
land. Burst heights are somewhat lower over 
arid land and over snow or ice than over 
average land. 

The burst height function of the M166E1, 
bar type, fuze can be controlled to give normal 
or reduced sensitivity. When a clearly labeled 
thumbscrew, figure 3, is removed (normal 
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sensitivity), this fuze will give a burst height 
within the range of 50 to 125 feet, under most 
release conditions. Under any given set of 
conditions, use of the M166E1 fuze with the 
thumbscrew in place (reduced sensitivity), 
results in burst heights about half those pro- 
duced with the normal sensitivity setting. 

The T-93 fuze, figure 5, is designed to fire on 
approach to both ground and airborne targets. 
With respect to ground targets, burst heights 
for this fuze are the same as other ring type VT 
bomb fuzes described herein. The T-93 fuze 
is conditioned to fire on approach to airborne 
targets, by removal of a clearly marked thumb- 
screw on the fuze body. Ir Is Nor InrenpEp 
THat THE ArR-TO-AIR APPLICATION OF THIS 
Fuze Bs Usep sy Navy Oprratine Forces. 






1m @ 


AWTS WR La Ono7 






i 
\ 


STA 


Se 


Figure 5—Ring Type eee Nose Fuze, Model 
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When the T-93 fuze is conditioned for air-to- 
air use by removal of the thumb screw, bomb 
detonations will take place after about 7500 
feet of vertical fall from horizontal release, if 
the fuze has not been functioned by passing 
within the influence range of an aircraft target 
during the drop. In this respect, the fuze has 
self-destruction action. The vertical fall of 
7500 feet will apply after the Arming Delay 
M1 and M1A1 has functioned and separated 
from the fuze, if this device is used to obtain 
longer arming travel distance. 

Do Nor Remove tHE KnurveED-HeEap 
TuumsB Screw. Once the thumb screw has 
been removed, it cannot be replaced without 
possible impairment of the fuze circuit. T-93 
fuzes from which knurled head screws have 
become detached accidentally, or fuzes with 
knurled head screws missing, shall be considered 
damaged and handled as Confidential VT fuzes 
in accordance with the provisions of enclosure 
(A) paragraph 2 (b) 3 of NAVORD OCL 
A9-48 of 27 July 1948. 


Knurled-Head Thumb Screw 


Ideally, the selection of the VT fuze-bomb 
combination for use against. any specified tar- 
get is dictated by the burst height required to 
inflict maximum damage on that target. Un- 
der operational conditions, however, the de- 
sirable burst height is seldom known. Never- 
theless, for bombs listed herein, close to maxi- 
mum damage on a wide variety of tactical 
targets is obtained from bursts ranging from 20 
to 125 feet. Therefore, attempts to exercise 
rigid control of burst heights by restricting the 
fuze, bomb, and release conditions, are not ad- 
visable. An arbitrary choice— dictated by op- 
erational conditions—of any of the VT bomb 
fuzes, bombs, and release conditions, is usually 
satisfactory. However, for target conditions 
(e. g., unshielded personnel and material de- 
ployed in open terrain) such that a low burst 
height results in relatively greater damage, use 
of the reduced-sensitivity (thumb screw in 
place) bar type fuze M166E1 is recommended. 

Fuze Sensitivity, Figure 6. Ring type fuzes 
are most sensitive to passing potential targets. 
That is, they receive the strongest return signals 
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from objects abreast of the fuze. Bar type 
fuzes, however, are most strongly affected by 
targets directly in their paths. 

Since they are most sensitive to passing tar- 
gets, ring type fuzes are affected by the angles 
at which they approach the target. The ap- 
proach angle depends on altitude, air speed, 
and angle of approach of launching aircraft 
when the bomb is released. 

Bar type fuzes are practically independent. of 
any striking angle effect, since they are most 
sensitive to targets directly in their paths. 

There are nevitably small differences between 
the many corresponding coniponent parts of 
fuzes and, hence, many small differences in 
assembled fuzes even of the same type. As a 
result, there are variations in the actual heights 
at which mdividual fuzes function and, in gen- 
eral, fuzes of the same type do not detonate at 
the same height even when all other conditions 
are identical. Figure 7 shows the spread of 
burst heights to be expected with a typical 
group of VT fuzes. 

Reliability of VT Fuzes. Development of 
VT bomb fuzes has reached a point where more 
than 85 percent can be expected to function 
effectively. Fuzes which fail to function effec- 
tively: may function too soon, carlies; or may 
not function at all, duds. Earls cannot occur 
until the fuze is fully armed, and do not 
endanger the releasing aircraft unless the pre- 
cautions given in this publication are ignored. 

Fuze malfunctioning results in either carly 
detonation ora dud. An early oecurs when the 
fuze functions after it is fully armed but before 
the bomb has reached a point where the target 
influence is great enough to trigger the fuze. A 
dud, is a fuze which, for some reason, fails to 
detonate. 

It may be difficult to tell from the releasing 
aircraft which type of malfunction occurs. 
However, certain characteristics which can be 
observed either from the aircraft or in photo- 
graphs do make identification possible, as 
explained in the following paragraphs. Re- 
ports by combat crews, giving numbers and 
types of malfunctions, assist ground crews in 
taking preventive measures. 
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Figure 6—Sensifivity, Ring and Bar Type Bomb Fuzes. 
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Figure 7—Dispersion of Bursts in Height, Typical Group of VT Bomb ne Release Altitude 3,000 Feet, 
Speed 250 Knots, Dive Angle 50 
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Eanuies Must Be Exprectep. The nature 
of these fuzes is such that it may be some time 
before further development entirely eliminates 
the tendency of some of them to function too 
soon. Under clear weather conditions, the 
number of earlies should not exceed 15 percent 
of the fuzes used. An excessive number (more 
than 25 percent) of earlies may result from use 
under adverse weather conditions or from 
faulty handling of the fuzes. In those cases in 
which an excessive number of earlies cannot be 
ascribed to adverse weather or faulty handling, 
the fuze lot(s) involved should be considered 
suspect of reduced quality in performance (but 
not in safety) and appropriate reports should be 
made to the Bureau of Ordnance. 

When observed from the releasing aircraft, 
earlies may be recognized by the following 
indications: 

A. Irregular timing sequence of detona- 
tions in train. 
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B. An unusually short time lapse between 
release and detonation. 

C. If the target is visible, by not conform- 
ing to the ground disturbance pattern, figure 8. 

Occurrence of dud fuzes may be largely 
compensated for by using a tail fuze, as well, 
on each bomb. Tail fuzes should always be 
used to minimize the chances of any unde- 
stroyed VT fuze falling into enemy hands. 

Observed from the releasing aircraft when a 
tail fuze is used, the failure of the VT fuze is 
indicated by the characteristic circular pattern 
and crater resulting from the non-delay burst 
of the tail fuze. 

Train Spacing. VT fuzes are designed to 
respond to sudden changes in their surround- 
ings. Hence, an armed VT fuze may function 
because of bursting of a nearby bomb. This 
affects the minimum train spacing that can 
be used with VT fuzed bombs. Since the 


bursts of large bombs are more violent than 
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those of small ones, minimum train spacing 
must be greater for larger bombs. 

“Armed Salvo” and “Minimum Train” 
releases cause increased numbers of early 
functions. An intervalometer spacing of 50 
feet or more for the 100-pound GP bomb 
AN-M30 or the 260-pound fragmentation 
bomb AN-M81, or of 100 feet or more for 
the 500-pound GP bomb AN-M64 or larger 
bombs, gives satisfactory results. Inter- 
valometer spacing for bombs filled with chemi- 
cals, may be about 50 percent less than for the 
corresponding HE loaded bombs. Smaller 
intervalometer spacings than these may cause 
an excessive number of carlies. 

Only one VT fuzed bomb should be re- 
leased in each dive approach to a target. 

Heavy rain falling in large drops, clouds, 
snow, and hail, are likelv to cause an excessive 
number of earlies. Haze, sunlight, and darkness 
have no effect on VT fuzes. 

Arming Time. VT fuzes cannot function 
until they are fully armed: the greater the 
distance the bomb falls while the fuze is 
arming, the safer is the aircraft, and the 
fewer are the earlics. There is no restriction on 
air specd at the time of release. It should, 
however, be kept in mind that, for a given 
safe air travel (SAT), the ‘separation distance” 
in horizontal flight (the distance from the 
releasing aircraft to the boimb when the fuze 
becomes armed) varies inversely, approxi- 
mately as the square of the release speed. 
The higher the speed, the closer the bomb will 
be to the aircraft when the fuze is armed. 
Separation distances for various conditions of 
horizontal and dive bombing are given in 
tables 3 through 9. 

Whenever operating conditions dictate re- 
duction in the risk of damage to aircraft by 
early fuze function, use of Arming Delay M1 
or M1iAi will delay fuze arming (sce par. 7, 
Arming Delay, Air Travel, M1 (T2B1) and 
M1Al1 (T2E2)). This device increases fuze 
safe air travel and thereby provides greater 
separation distance between the bomb releasing 
aircraft and the region of fuze arming, figures 11 
and 12. As indicated by tables 3 through 9, 
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added increments of arming delay safe air 
travel require higher minimum release altitudes 
for the various bomb-fuze combinations under 
the listed release conditions, to insure com- 
pletion of arming so that fuzes can function at 
effective burst heights over the target. 

It is advisable to use the Arming Delay 
when releasing VT fuzed bombs from high 
altitudes (10,000 feet and up), because there is 
less probability of carly functioning if the fuze 
arming is delayed by safe air travel. For re- 
lease altitudes up to 10,000 feet, however, all 
fuzes described hercin may be expected to per- 
form according to the design characteristics 
given in paragraph 4 with respect to early 
functions. 

In general, bombs fuzed with VT fuzes will 
have approximately the same ballistics as those 
fuzed with AN-M103 or AN-M103A1 fuzes, 
when released at altitudes not higher than 
10,000 feet. At higher altitudes, unknown 
changes may be expected in bomb ballistics. 

The VT fuzes covered herein can be stored 
and used safely and without adverse effects 
on their operating characteristics, at all temper- 
atures between —65 and +165 degrees Fah- 
renheit. 

VT fuzes are likely to deteriorate if exposed 
to warm and humid atmospheric conditions for 
more than a few hours. Therefore, fuze con- 
tainers should not be unsealed until the fuzes 
are required for assembly with bombs. 


5. Fuze Arming 


Regardless of target proximity or any other 
conditions, the VT bomb fuze cannot detonate 
the bomb until its arming system has completed 
the arming operation. This operation cannot 
begin until the arming vane locking pin (or arm) 
has been released by the withdrawal of the 
arming wire, thus frecing the vane to rotate. 
To complete the arming of the fuze, the vane 
must turn a Minimum of 1,000 revolutions. 
Even after the fuze is fully armed, the electrical 
firmg circuit cannot function unless the arming 
vane is rotating at a speed equivalent to that 
which would be induced by an air stream of 
80 knots or more. 
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RING TYPE FUZE 









{ ARMING ARMING 
COUPLING SHAFT ais WIRE VANE 
SSS 
GENERATOR r< ) COTTER 
REDUCTION GEAR TRAIN ROTOR 
(RATIO 7803:1) SHAFT 
SLOW SPEED GEAR SHAFT ‘eRe 


SLOT ENGAGING 
ROTOR LOCK PIN COUPLING 


FIRING CIRCUIT TERMINALS SHOET 



















ROTOR HOUSING 


LEAD CUP PLATE 


ROTOR LOCK PIN LOCKING HOLE LOCATING LUG 


TOR 
oe DETONATOR 
FIRING CIRCUIT TERMINAL SCREWS —@ej[.5. ROTOR LOCK PIN 


SAFETY PIN SLOT 
LEAD CUP 
LEAD CUP PLATE 


LEAD CUP PLATE 


SAFETY PIN HOLE LOCATING SLOT 


BOOSTER CUP 


RETAINER SLEEVE NOTE: 


ARMING MECHANISM OF RING 
TYPE FUZE IS EXACTLY LIKE 
THAT OF BAR TYPE FUZE. 


SAFETY PIN GROOVE 
SAFETY PIN 


Figure 9—Arming Mechanism, VT Bomb Nose Fuzes. 
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Three other features provide additional in- 
surance against premature detonation: 

A. Until the detonator rotor is fully aligned, 
the detonator is not electrically connected to 
the firing circuit. 

B. Until aligned by the arming system, 
the detonator is separated from the booster 
charge by a heavy brass lead-cup plate. 

C. In most fuze models, a safety pin holds 
the arming assembly in a safe (unarmed) posi- 
tion until it is withdrawn at the time of assem- 
bling the fuze with a bomb. 

Mechanical Arming. When the bomb is 
released from aircraft, the fuze is mechanically 
armed by the following sequence of operations, 
figure 9: 

A. The arming wire, secured to the bomb 
rack arming control, is withdrawn from the fuze. 

B. The vane locking pin (or arm, in bar 
type fuzes) is expelled by its spring (if an 
Arming Delay is used, this occurs later, when 
the Arming Delayseparateg itself from the fuze). 

C. The arming vane begins to rotate in 
the air stream. 

D. The vane rotation is transmitted by 
the coupling shaft and rotor shaft to a reduc- 
tion gear train. 

E. The rotation, geared down by the re- 
duction gears (gear ratio: 7803/1), is transmitted 
to the slow-specd gear shaft. 

F. The slow-speed gear shaft, acting 
through a suitable coupling (the rotor lock 
pin), slowly turns the rotor containing the 
detonator, from the safe position to the armed 
position. This brings the detonator into align- 
ment with the lead cup (hole) in the lead-cup 
plate, through which it can fire into the booster 
charge. 

G. When the detonator and lead cup are 
aligned, the rotor lock pin, which couples the 
rotor to the slow-speed gear shaft, is aligned 
with the locking hole in the rotor housing. 
Under the pressure of its spring, the lock pin 
snaps outward into the locking hole, releasing 
the rotor from the slow-speed gear shaft and 
locking it in the armed position. 

Electrical Arming. Although mechanical 
arming aligns the fuze components so that firing 
of the detonator can set off the booster charge, 
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the detonator cannot fire unless it is electrically 
connected to the electronic firing head of the 
fuze. This, too, is accomplished by rotation of 
the arming vane, in the following manner: 

A. The rotor shaft that drives the slow- 
speed gear train also drives a generator which 
supplies electric power to operate the electronic 
firing head and charge the firing capacitor. The 
firing capacitor can be charged to a potential 
high enough to fire the detonator only if the 
generator is driven at a speed corresponding to 
a bomb velocity of about 80 knots or more. 

B. The movement of the rotor to align the 
detonator and lead cup, simultaneously aligns 
the detonator firing-terminal screws with con- 
tacts in the rotor housing. These contacts are 
connected to the firing circuit, figure 10. 

C. Once the firing contacts are aligned, the 
detonator is fired, upon approach to the target, 
by the operation of the electronic firing switch 
(thyratron). This switch cannot operate un- 
less voltage is supplied by both the high- and 
low-voltage output leads of the generator. 

Bomb ‘‘released safe’. A VT fuze bomb is 
released safe when the arming wire is disengaged 
from the bomb shackle before release (by means 
of the arming control mechanism of the aircraft) 
so that it falls with the bomb. Since the arming 
wire does not release the vane locking pin or 
arm (or the arming delay vane), the fuze does 
not arm, and impacts in an unarmed condition. 

An unarmed VT fuze will not detonate on 
impact under ordinary circumstances, and may 
be dropped safe under the conditions permitted 
by the particular bomb with which it is assem- 
bled. However, it must be borne in mind that 
when the bomb is released at extreme altitudes, 
impact on hard ground, concrete surfaces, 
solidly constructed buildings, naval vessels, or 
even on normal ground, can result in detonation 
of any bomb. 


6. Safe Air Travel 


The fact that the arming vane must turn at 
least 1,000 revolutions before the fuze is fully 
armed, means that, after the vane is released, 
the bomb must travel a certain distance through 
the air before the fuze can function. This 
distance, measured along the bomb trajectory, 
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O 
GENERATOR OUTPUT 

HIGH VOLTAGE RECTIFIER FIRING CAPACITOR 
O 
Ss 
©). O 
sil D ay ~ 

ROTOR vi 

HOUSING I ys 

mex rill NOTE 
CONTACTS COMPLETE FIRING CIRCUIT 
ONLY WHEN ROTOR IS IN ARMED 
POSITION. 
S3 ELECTRONIC SWITCH (THYRATRON) 
CLOSED BY PROPER SIGNAL FROM 
ROTOR DETONATOR ELECTRONIC HEAD. 
Figure 10—Firing Circuit, VT Bomb Nose Fuzes. 
<a, 

is called safe air iravel (SAT), figure 11). The FRAG, AN-M88 (220 Ibs.) 2%. 

term SAT should be clearly understood. It FRAG, AN-M81 (260 Ibs.) 2%. 

means: the distance along the trajectory that GP, AN-M64 (500 Ibs.) 15%. 

the bomb travels in unarmed condition. It GP, AN-M65 (1000 Ibs.) 32%. 

does not necessarily mean that the aircraft is GP, AN-M66 (2000 lbs.) 58%. 

safe from a detonation occurring immediately 

after the operation is completed (sce par. 8, 7. Arming Delay, Air Travel, M1 (T2E1) 

Separation Distance). and M1A1 (T2E2) 

Manufacturers’ tolerances in parts and as- The arming delay, air travel, figures 13 and 
semblics cause variations of as much as 1,850 14, is an accessory device which may be at- 
feet in the SAT’s of oe that ane presumably tached to the fuze to delay the start of the 
identical. Each lot of VT bomb fuzes is tested arming operation until a preset amount of air 
in the 100-pound GP Bomb AN-NI30 to eval- travel has been completed (790 feet for each 
uate the mininum SAT. The minimum SAD). - division sét-on thé arming delay dial). 
that air travel before which no fuze in the lot Tha-deviee is seeured. £6! hie: fiso. Sor ae. to 
will arm when used with the 100-pound GP hold the vane locking pin (or arm) in place. It 
Bomb, = marked on each fuze. On bombs of  vemains in place until the set amount of air 
larger aIZCS) the minimum air travel required for travel is completed and then releases itself, 
arming will be greater than the MIN. SAT When released, it is foreed away from the fuze 
marked on the fuze, by the percentages listed by the vane locking pin (or arm) spring which 
below. simultancously ejects the locking pin (or arm) 

GP, AN-M57 (250 lbs.) 8%. so that the arming vane is free to turn. 
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The arming delay contains an air vane, a re- 
duction gear train, a setting dial, and a latch 
for attaching the assembly to the antenna ring 
or strap bracket of the fuze. The latch consists 
of two fixed hooks and one movable hook. The 
movable hook is attached to a spring-actuated 
release bar which is held in the latched position 
by the flange of the setting dial. When the set 
air travel is completed, the setting dial returns 
to zero, where a notch in the flange releases the 
bar. The setting dial is mounted on one end of 
a geared shaft which is held engaged with the 
gear train by a spring. 

Arming Delay M1 (T2E1), figure 13, was 
manufactured in large quantities during World 
War II, and is currently issued with all VT bomb 
fuzes of wartime manufacture. On this type, 
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Figure 11—Safe Air Travel. 


the free end of the dial shaft protrudes through 
a slot in the housing and forms a stud which 
may be depressed to disengage the shaft and 
permit rotation of the setting dial. 

Arming Delay M1A1 (T2E2), figure 14, has 
been standardized to supersede Arming Delay 
M1. Both types function equally well, but 
the newer model is more easily assembled to 
the fuze and is more easily set to the desired 
arming delay distance. To set the delay, it is 
only necessary to depress the setting dial to dis- 
engage it from the shaft so that it can be rotated 
through the proper angle. 

With both types of arming delay, the safe 
air travel of the fuze and arming delay is the 
sum of the arming delay setting and the mini- 
mum SAT marked on the fuze. 
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Figure 12—Separation Distance. Flight Paths Shown are Results of Tests Conducted by the Bureau of 
Aeronautics to Obtain Typical Pull-Out Data. 
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RELEASE 


CHANNEL MOVABLE 





BAR 


FIXED HOLE FOR 
HOOK VANE ARMING WIRE 


Figure 13—Arming Delay, Air Travel, Model M1. 


RELEASE 
BAR 





FIXED FIXED 
HOOK ARMING WIRE HOLE HOOK 


Figure 14—Arming Delay, Air Travel, Model 
M1Al. 


8. Separation Distance 


The “separation distance,” figures 11 and 12, 
is the straight line distance between the releas- 
ing aircraft and the bomb. This corresponds, 
approximately, to the vertical drop when the 
bombs are released in horizontal flight. Sepa- 
ration distance varies with aircraft speed and 
altitude at the time of release. The determina- 
tion of separation distance is important from 
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the standpoints of both safety and bomb 
performance. 

Safety. After a VT fuze is armed, it may 
detonate on the first target that comes within 
its range of influence, whether that target is 
the releasing aircraft, other friendly aircraft, 
enemy aircraft, or ground targets. It is vitally 
important that the minimum separation dis- 
tance at which arming occurs be sufficient to 
provide adequate clearance not only for the 
releasing aircraft but for any friendly aircraft 
at lower altitudes. 

The permissible minimum separation dis- 
tances between an armed fuze and the re- 
leasing aircraft are specified by operations 
authorities. Table 2 gives, as advisory infor- 
mation on this subject, the recommended mini- 
mum separation distances under armed-fuze 
conditions for the various sizes of bombs with 
which VT fuzes are used. These recommended 
minimum distances are based on what is con- 
ventionally called a 1-percent risk. That is, it 
may be expected that, with bombs bursting at 
the listed separation distances, there will be at 
least one fragment perforation in each 25 square 
feet of horizontal aircraft surface, in one out of 
each 100 bomb releases. This fragment will 
impact with sufficient force to perforate 1 inch 
of pine board and may be capable of causing a 
casualty. 





Table 2 
Minimum Recommended Separation 
Distances 
Separation 
Bomb distance 
(feet) 
AN-M30, 100-Ib. G. P____----- 500 
AN-M57, 250-Ib. G. P__------- 500 
AN-M64, 500-Ib. G. P____------ 650 
AN-M65, 1000-Ib. G. P._.____- 750 
AN-M66, 2000-lb. G. P___----- 850 
AN-MB8, 220-Ib. Frag__..____- 650 
AN-M81, 260-lb. Frag_-------- 650 
17 
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Performance. It is important that the 
bombs be released at altitudes not less than the 
minimum release altitudes given in tables 3 
through 9. If they are released at lower alti- 
tudes, the VT fuzes may impact in the unarmed 
condition and may not function. In this situa- 
tion, the tail fuze installed in the bomb to 
ensure detonation, having a shorter arming 
distance than the VT fuze, will govern safety. 


9. Separation Distance and Minimum Re- 
lease Altitude 


Tables 3 through 9 list the following informa- 
tion for both horizontal and dive bombing with 
various combinations of bomb, VT fuze, and 
airspeed: 

A. Safe Air Travel—the distance the bomb 
travels along its trajectory before the fuze arms 
(i. e., before the bomb becomes dangerous). 
Safe air travel is shown for various arming delay 
settings. No fuze will arm short of this distance 
when properly used (see par. 6, Safe Air Travel). 

B. Separation Distance—the separation dis- 
tances listed are those that will exist between 
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the bomb and the releasing aircraft at the end of 
the given safe air travel, figures 11 and 12. 
Separation distance depends on the bomb and 
the path taken by the aircraft after bomb re- 
lease. For release in horizontal flight (0 degree 
dive angle), it has been assumed in the tables 
that the aircraft continues on the same course. 
Separation distances for dive releases are based 
on information prepared by the Bureau of Aero- 
nautics, from the results of tests conducted to 
obtain typical pull-out data. The separation 
distances given in the tables are relative to the 
95-percent flight path as shown in figure 12. 
This means that 95 percent of the time the 
separation distances can be expected to be 
greater than those tabulated. Separation dis- 
tances printed in italics in the tables are less 
than the recommended minimum values listed 
in table 2. 

C. Minimum Release Altitude—the release 
altitude required to make arming of the fuze 
before impact reasonably certain. The tabu- 
lated values allow sufficient air travel to ensure 
that at least 95 percent of the fuzes will be 
armed. 
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Table 3 


Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 100-lb. G. P. Bomb (AN-M30A1) 


True airspeed (knots) 


Separation distance in feet 
(dive angle) 








Minimum release altitude in feet 
(dive angle) 




















0° | 30° | 50° | 70° 0° | 30° 50° | 70° 
FUZES MARKED 2000 MIN SAT 
No Arming Delay—Safe air travel 2000 ft. 
870 510 410 860 1020 2280 2900 3300 
200 250 190 160 570 2080 2540 3250 
140 140 100 60 860 1940 2740 3250 
Arming Delay Set at 1—Safe air travel 2750 ft. 
690 1040 860 810 | 1490 2930 3630 4080 
410 550 420 360 870 2630 3500 4030 
260 320 220 180 550 2460 3430 4020 
Arming Delay Set at 2—Safe air travel 3450 ft. 
1050 1600 1430 1380 2030 3600 4370 4880 
610 900 720 670 1230 3240 4220 4830 
400 550 380 340 790 3000 4120 4800 
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Separation distance in feet 


True airspeed (knots) 


Table 3—Continued 
Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 100-Ib. G. P. Bomb (AN-M30A1) 


(dive angle) 


Minimum release altitude in feet 





(dive angle) 











0° 30° | 50° 70° 
FUZES MARKED 2000 MIN. SAT-—Continued 

Arming Delay Set at 3—Safe air travel 4100 ft. 
20 () ree es aya ee ger Se rs 1440 2120 1990 1970 2620 
0 () nee eas me Sees oh He 860 1330 1100 1040 1630 
DOO ee eats cheers etre eee ee a 580 830 620 570 1080 

FUZES MARKED 3600 MIN. SAT 
No Arming Delay—Safe air travel 3600 ft. 
) 

20) eee eee eee oe ee Soe 1130 1710 1540 1500 2330 
Poa OS 9 ee Sen a 660 970 790 730 1480 
Caer apne <n Lene Cree RCo 440 600 430 380 920 

Arming Delay Set at 1—Safe air travel 4350 ft. 
120) () a ERS tA ee ws 1600 2340 2250 2240 2920 
SOS 2 oe a eee 2 Wa Seeeepin 0 Sra irs: 960 1510 1270 1220 1830 
Ao apes pes ey eee ee A east 610 940 } 730 670 1220 





4310 
3880 
3580 





3950 
3550 
3280 


4640 
4160 
3850 


5160 
4960 
4840 


4750 
4580 
4470 


5500 


~5300 


5160 


0° | 30° | 50° | 70° 


5690 
5630 
5600 


5280 
5240 
5200 


6060 
6010 
5970 
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Table 3—Continued 


Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 100-Ib. G. P. Bomb (AN-M30A1) 








True airspeed (knots) 


Separation distance in feet 


(dive angle) 


Minimum release altitude in feet 


(dive angle) 





0° 30° | 50° | 7m | | 30° | 50° | 70° 








FUZES MARKED 3600 MIN. SAT—Continued 





Arming Delay Set at 2—Safe air travel 5070 ft. 

















2090 2960 2980 3040 3550 5350 6280 6850 

1300 2050 1770 1770 2300 4800 6040 6810 

900 1520 1110 1020 1540 4450 5880 6770 
Arming Delay Set at 3—Safe air travel 5750 ft. 

2590 3560 3640 3790 4230 6080 7050 7660 

1660 2600 2320 2360 2830 5470 6770 7600 

1180 1740 1480 1410 1900 5070 6610 7560 
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Table 4 
Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 250-Ib. G. P. Bomb (AN-M57A1) 
Separation distance in feet Minimum release altitude in feet 
(dive angle) (dive angle) 
True airspeed (knots) 
0° 30° | 50° 70° | 0° | 30° | 50° | 70° 
| | 
FUZES MARKED 2000 MIN. SAT 
No Arming Delay—Safe air travel 2160 ft. 

Fe eee rene Yas en aE 420 600 490 470 1100 2490 3140 3560 
Py Se Ree ae. pe ee eS ee 230 300 230 200 640 2240 3040 3530 
MeN ee _ re re ee 150 170 180 100 410 2100 2980 3510 

Arming Delay Set at 1—Safe air travel 2970 ft. 
Ea se Er SP 8 770 1190 1040 950 1590 3190 3920 4410 
pee 230 Ea a! Or a BE Bs 430 630 500 450 970 2860 3790 4370 
ee ye ne oe oe ee ee 280 870 270 230 620 2670 3700 4340 

Arming Delay Set at 2—Safe air travel 3730 ft. 

1 A | ‘ 
Bene nee ees en ee 1170 1790 1630 1600 2270 | 2960 4750 5290 
ee eee ae es Saree eee ee 680 1050 860 810 1380 3530 4580 5240 
Se Meee 5 450 640 480 450 910 3270 4460 5210 

Arming Delay Set at 3—Safe air travel 4430 ft. 
Lice Bede 5 ee Beak ere es Sos ey 1600 2370 2270 2280 2910 4690 5540 6130 
SSeS eee Ce en ee Operon 950 1530 1300 1270 1820 4212 5370 6100 
Seca ea ce Se 610 950 760 710 1210 3890 5230 6050 
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Table 4—Continued 
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Release Data 2000 ft. and 3600 ft. Min. SAT Fuzes with 250-Ib. G. P. Bomb (AN-M57A1) 


J 





True airspeed (knots) 


Separation distance in feet 


(dive angle) 


0° | 30° | 50° | 70° 


1260 
740 
480 


1780 
1070 
700 


2310 
1440 
990 


2840 
1820 
1270 


1930 
1150 
710 


2590 
1720 
1080 


3250 
2320 
1510 


3890 
2890 
1980 


| Minimum release altitude in feet 


(dive angle) 


0° | 30° | 50° | 70° 


FUZES MARKED 3600 MIN. SAT 
No Arming Delay—Safe air travel 3890 ft. 


1780 
960 
540 


Arming Delay Set at 1—Safe air travel 4700 ft. 


2540 
1480 
900 


Arming Delay Set at 2—Safe air travel 5480 ft. 


3330 





2040 
1300 


Arming Delay Set at 3—Safe air travel 6210 ft. 


4000 
2660 
1720 


1750 
900 
500 


2570 
1460 
830 


3440 
2060 
1250 


2570 
1600 
1040 


3210 
2040 
1370 


3910 
2570 
1720 


4290 
3870 
3570 


5040 
4520 
4200 


5820 
5230 
4850 


5140 
4980 
4830 


5950 
5730 
5580 


6720 
6520 
6380 





4190 
2700 
1690 


4630 
3130 
2130 


6620 
5960 
5500 


7550 
7320 
7180 


5700 
5650 
5620 


6490 
6490 
6460 


7340 
7360 
7330 


8210 
8200 
8180 
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Table 5 


Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 500-Ib. G. P. Bomb (AN-M64A1) 





True airspeed (knots) 





Separation distance in feet 


(dive angle) 





0° | 30° | 50° | 70° 


Minimum release altitude in feet 
(dive angle) 











FUZES MARKED 2000 MIN. SAT 
No Arming Delay—Safe air travel 2300 ft. 

















0° | 30° | 50° | 70° 














460 680 560 480 1250 2670 3350 3790 

250 850 280 250 700 2400 3240 3760 

180 200 150 180 450 2250 3170 3750 
Arming Delay Set at 1—Safe air travel 3160 ft. 

840 1320 1150 1110 1810 3420 4200 4710 

470 710 580 550 1070 3060 4050 4670 

3800 480 820 300 670 2860 3950 4620 
Arming Delay Set at 2—Safe air travel 3970 ft. 

1270 1960 1830 1760 2450 4200 5040 5610 

740 1180 980 950 1480 3770 4890 5570 

470 720 590 550 970 3490 4740 5520 
Arming Delay Set at 3—Safe air travel 4710 ft. 

1730 2580 2520 2560 3140 5010 5850 6450 

1020 1670 1480 1470 1980 4510 5730 6490 

660 1060 890 840 1300 4170 5570 6450 
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Table 5—Continued 


Release Data 2000 ft. and 3600 ft. Min. SAT Fuzes with 500-lb. G. P. Bomb (AN-M64A1) 


True airspeed (knots) 


Separation distance in feet 
(dive angle) 


0° | 30° | 50° | 70° 


Minimum release altitude in feet 
(dive angle) 

















FUZES MARKED 3600 MIN. SAT 
No Arming Delay—Safe air travel 4140 ft. 





J 


0° | 30° | 50° | 70° 
































1370 2100 2780 4590 5430 6020 
790 1310 1720 4120 5290 6020 
610 800 1130 3820 5150 5980 

Arming Delay Set at 1—Safe air travel 5000 ft. 

1920 2810 3470 5390 6230 6840 
1150 1920 2210 4830 6130 6920 
760 1190 1450 4480 5970 6880 

Arming Delay Set at 2—Safe air travel 5840 ft. 

2490 3500 4210 6210 7070 7720 
1500 2530 2770 5590 6900 7780 
1030 1670 1850 5160 6790 7800 

Arming Delay Set at 3—Safe air travel 6610 ft. 

3050 4190 4970 7070 7930 8610 
1940 3130 3360 6350 7710 8650 
1320 2180 2290 5860 7660 8720 
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Table 6 
Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 1000-Ib. G. P. Bomb (AN-M65-A1) 
Separation distance in feet Minimum release altitude in feet 
(dive angle) (dive angle) 
True airspeed (knots) 
0° | 30° 50° | 70° 0° | 30° | 50° | 70° 
FUZES MARKED 2000 MIN. SAT 
No Arming Delay—Safe air travel 2640 ft. 

Ran pe Pee he Nala tener Aa 600 920 770 720 1550 3140 3880 4380 
BE Ne ine hoe Fo eae 320 480 380 350 920 2810 3760 4340 
ZENO) pk a Se eg Rar 210 270 220 190 580 2630 3670 4320 

Arming Delay Set at 1—Safe air travel 3630 ft. 
2 DU Ree sete ee eR ae Oe 1030 1680 1530 1510 2290 3990 4850 5420 
BDO ee ee ee es ea 610 970 810 770 1370 3590 4670 5350 
4 ce aie piano ce nr ee ey See 390 590 460 480 880 3330 4550 5310 

Arming Delay Set at 2—Safe air travel 4550 ft. 
ee) ova ee Reh Ty tee 1620 2440 2360 2380 3060 4930 5750 6370 
CSI.) 2 eer eZ 960 1600 1360 1350 1910 4420 5650 6400 
AE OO) oe 0 ee pe re eS Se era 610 970 810 770 1250 4100 5490 6360 

Arming Delay Set at 3—Safe air travel 5410 ft. 
OO Sec eek aimee ha Cabri Neha ek ae 2180 3140 3220 3310 3890 5900 6700 7350 
0) vee ene Speier A eRe 1320 2210 1950 1970 2520 5270 6570 7440 
FOO a: ee ee mene 880 | 1420 1220 1190 1670 4880 6460 7450 
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Separation distance in feet 
(dive angle) 


True airspeed (knots) 


Table 6—Continued 
Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 1000-Ib. G. P. Bomb (AN-M65-A1) 








J 


Minimum release altitude in feet 
(dive angle) 


0° | 30° | 50° | 70° 0° | 30° | 50° | 70° 


eee ae See Se ee eee 1750 
Ae ie tian ena eS ee 1030 
ee cc ae aoe ae ee eee 660 


2600 
1730 
1070 


FUZES MARKED 3600 MIN. SAT 
No Arming Delay—Safe air travel 4750 ft. 





eT as Mer res eas oS ome Le ee Sa 2390 
es tee NE ee SRD aes 1480 
Bena Be Mee tee Se oem hoi is 980 


SE a Pee oe mn 3110 
ee ye ates a 1970 
Bee toe ee a oe 1330 


3400 
2450 
1610 


4250 
3180 
2210 

















5060 
3900 
2870 


2560 2590 3450 5390 6220 6830 

1500 1490 2200 4830 6130 6930 

900 850 1440 4480 5960 6880 
Arming Delay Set at 1—Safe air travel 5740 ft. 

3510 3660 4000 6010 6830 7480 

2200 2230 2600 5400 6690 7550 

1410 1390 1720 4980 6590 7600 
Arming Delay Set at 2—Safe air travel 6700 ft. 

4320 4550 5140 7290 8140 8840 

3020 3120 3500 6550 7930 8860 

1970 1980 2390 6050 7840 8950 
Arming Delay Set at 3—Safe air travel 7590 ft. 

5130 5430 6050 8270 O90 pe. eee 

3830 4020 4240 7450 8880 9880 


2580 2650 2940 6890 
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Table 7 
Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 2000-ib. G. P. Bomb (AN-M66A2) 
Separation distance in feet Minimum release altitude in feet 
(dive angle) (dive angle) 
True airspeed (knots) 
0° | 30° 50° | 70° 0° | 30° | 50° | 70° 
FUZES MARKED 2000 MIN. SAT 
No Arming Delay—Safe air travel 3160 ft. 
Yaar EN irk nba As ates So ate 830 1300 1140 1090 2170 3860 4710 5250 
Mm a Merete sais Sr Rey ea ene Dae 460 710 580 550 1290 3470 4530 5190 
Dn A ek aS ae Seen 290 480 830 310 839 3220 4410 5160 








Arming Delay Set at 1—Safe air travel 4340 ft. 





Be ee So to oe 1490 2270 2180 2180 3040 4920 5760 6370 
L eee se 2. SMe eat cee 870 1430 1230 1200 1910 4430 5660 6420 
Bae nce ee a ena eee ae 530 890 780 700 1240 4100 5510 6370 


Arming Delay Set at 2—Safe air travel 5450 ft. 





Spee ao erate = See ere e y= 2200 3180 3260 3360 4030 6050 6880 7530 
Pepe es eee Sas ee ee 1330 2230 2000 2010 2630 5430 6740 7630 
Ss na ae ete Se ese 880 1460 1250 1210 1730 5020 6650 7650 
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Table 7—Continued 


Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 2000-lb. G. P. Bomb (AN-M66A2) 





True airspeed (knots) 


Separation distance in feet 


(dive angle) 


Minimum release altitude in feet 
(dive angle) 





0° | 30° | 50° | 70° 


0° | 30° | 50° | 70° 











FUZES MARKED 3600 MIN. SAT 





No Arming Delay—Safe air travel 5690 ft. 





2350 3360 
1440 2390 
950 1580 


3460 
2160 
1360 


Arming Delay Set at 1—Safe air travel 6870 ft. 


3600 
2190 
1330 


4540 
3010 
2040 


6620 
5960 
5490 


7450 8560 
7290 8200 
7200 8270 








3240 4410 
2060 3330 
1390 2340 


4480 
3180 
2100 


4730 
3300 
2100 


5560 
3830 
2630 


7750 
6990 
6440 





Jigeceecee 5450 
2720 4250 
1860 3200 


Arming Delay Set at 2—Safe air travel 8020 ft. 


5500 
4190 
2890 


5830 
4410 
3280 





6660 
4690 
3309 
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True airspeed (knots) 


Table 8 
Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 220-Ib. Frag. Bomb (AN-M88) 
| Separation distance in feet Minimum release altitude in feet 
(dive angle) (dive angle) 
0° | 30° | 50° | 70° 0° | 30° | 50° | 70° 








FUZES MARKED 2000 MIN. SAT 
No Arming Delay—Safe air travel 2040 ft. 


DOU smers sae eee men ioe ne ceeee 370 580 480 400 1020 2330 
35) Rane ere meow 200 260 210 180 570 2100 
45 (Rees Jone Mememene tS sr 180 150 110 80 || 860 1980 


Spe ee es Sees 690 


Eater ee eee ee ae 240 


380 








Arming Delay Set at 2—Safe air travel 3520 ft. 





2960 3370 
2850 3330 
2800 3310 











Arming Delay Set at 3—Safe air travel 4180 ft. 


Sees aos ooe ees oma 1040 1620 1450 1410 2040 3670 4470 5000 
Se Sen ane eee aeiooe 590 920 750 700 1220 3290 4310 4950 
eta oe ee epee 390 560 420 390 780 3060 4200 4920 





Sete eee Se 1430 2150 2030 2020 2630 4380 5220 5790 
Seo ee es ee 840 1350 1130 1100 1610 3930 5050 5750 
See eae a So ee 550 820 650 670 1060 3640 4920 5710 
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Table 8—Continued 
Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 220-Ib. Frag. Bomb (AN-—M88) 


Separation distance in feet Minimum release altitude in feet 
(dive angle) (dive angle) 
True airspeed (knots) 
0° | 30° | 50° | 70° 0° | 30° | 50° | 70° 


FUZES MARKED 3600 MIN. SAT 
No Arming Delay—Safe air travel 3670 ft. 

















POO a ale ate Ne ee ee erie eee 1580 2340 4000 
SiO 0 eer ae a le ea ye 650 1000 840 780 1410 3600 5330 
(5) ee ape a Te Re ee Brae 420 610 470 430 910 3340 5310 
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Arming Delay Set at 1—Safe air travel 4440 ft. 


PA DAO yea ey en ch eae ete teal a 1580 2370 2270 2900 4700 5540 6130 
3 ene er ee Cree oe err 940 1530 1310 1810 4230 5400 6130 
AA () Mien ay cer pre a Os Penh NRE RA 600 940 760 1200 3910 5250 6090 








Arming Delay Set at 2—Safe air travel 5180 ft. 





3540 5430 6300 6910 
2300 4870 6140 6940 
1510 4520 5980 6900 





Arming Delay Set at 3—Safe air travel 5860 ft. 






6180 
5560 
5130 






6870 7760 
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Table 9 


Release Data, 2000 ft. and 3600 ft. Min. SAT Fuzes with 260-Ib. Frag. Bomb (AN-M81) 





True airspeed (knots) 


Separation distance in feet 


(dive angle) 


Minimum release altitude in feet 


(dive angle) 





0° | 30° | 50° | 70° 


FUZES MARKED 2000 MIN. SAT 
No Arming Delay—Safe air travel 2040 ft. 








0° | 30° | 50° | 70° 
































370 530 480 400 1010 2320 2960 3370 
200 260 210 180 560 2100 2850 3330 
180 150 110 90 350 1970 2800 3310 
Arming Delay Set at 1—Safe air travel 2800 ft. 
680 1050 880 830 1470 2980 3690 4160 
370 550 440 400 850 2670 3560 4130 
240 3820 240 210 540 2490 3490 4100 
Arming Delay Set at 2—Safe air travel 3520 ft. 
1030 1610 1450 1410 2030 3, 660 4470 5000 
590 910 750 710 1200 3, 290 4310 4950 
380 550 420 3890 770 3, 050 4200 4920 
Arming Delay Set at 3—Safe air travel 4180 ft. 
1410 2150 2020 2020 2600 4370 5200 5790 
830 1340 1130 1100 1590 3920 5050 5750 
530 820 650 620 1040 3640 4920 5710 
) 
wo 
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Release Data, 2000 ft. and 3600 ft. SAT Fuzes with 260-Ib. Frag. Bomb (AN-FM81) 


True airspeed (knots) 


Separation distance in feet 


0° | 30° | 50° | 70° 


Table 9—Continued 


(dive angle) 


FUZES MARKED 3600 MIN. SAT 
No Arming Delay—Safe air travel 3670 ft. 





Minimum release altitude in feet 
(dive angle) 








0° | 30° | 50° | 70° 











ONO NG a ams a oC Ne ar es Se Rare ee em 1730 1570 1540 2330 3990 4850 5390 

50) () RE eRe ray meAR peer cher nts een 1000 830 780 1390 3590 4660 5330 

ANS (GIO SO} RE SNS ca 610 470 440 890 3330 4540 5300 
Arming Delay Set at 1—Safe air travel 4440 ft. 

IIE (iis fare ence Nees = CM 2360 2260 2280 2880 4690 5530 6120 

30 ee See eter eS oe ro 1520 1300 1270 1790 4220 5400 6130 

25 Oca ee a ” 930 - 760 720 1180 3900 5250 6080 
Arming Delay Set at 2—Safe air travel 5180 ft. 

2. () ey he) Reet oo a Ee sen es Pe 2960 2990 3070 3510 5420 6270 6880 

3 0) in ee al eae Se See, 2050 1800 1810 2280 4860 6140 6940 

USO, Se gree pe 2 ae 1310 1120 1080 1480 4500 5980 6900 
Arming Delay Set at 3—Safe air travel 5860 ft. 

YA) ae es —.  aee 3550 3640 3800 4180 6160 7020 7710 

BO ert cee eee (ats, ere eee eee 2 2570 2320 2370 2770 5540 6850 7740 

ANS (\iee Se an es) ae ee ECS 1690 1490 1460 1840 5110 6730 7740 
| 
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10. Safety Provisions 

Seal. The arming vane is sealed at the fac- 
tory so that it cannot rotate. This ensures 
that the arming mechanism will remain in the 
safe position until the seal is removed. IF TuE 
Seat or Any Fuzeis Founp to se Broken 
Wuen Received, tHe Fuze Suoutp BE Han- 
DLED WitTH Caution ANDINSPECTED IN AcCORD- 
ance Wir 'rHe Instructions Given BrLow 
Unver “Sarery Pin’. 

Safety Pin. All models of VT bomb nose 
fuzes described in this publication, except the 
T-50E1 and the T-50E4, are equipped with a 
safety pin, inserted into the arming mechanism 
through a groove in the booster cup. The pin 
prevents movement of the arming mechanism 
and must be removed prior to fuzing the bomb. 

An important advantage of the safety pin is 
that it makes possible the checking for safety 
of the arming mechanisms of fuzes whose seals 
have been removed. The presence of the pin, 
or the ability to reinsert it, gives positive in- 
dication that the arming components are in 
the safe (unarmed) position. If the safety pin 
cannot be reinserted, the fuze must be de- 
stroyed in accordance with the instructions 
given in paragraph 24, Destruction. 


11. Handling of Damaged VT Fuzes 


Unarmed Fuzes. An unarmed VT fuze can- 
not fire. Normally, dropping a packaged VT 
fuze will not injure it. Dropping an unpack- 
aged fuze or a VT fuzed bomb may injure the 
fuze but will not render it unsafe. UNARMED 
VT fuzes cannot fire and are entirely safe to 
handle and remove from bombs. However, 
the functioning of a damaged VT fuze cannot 
be predicted. Hence, Damacep Fuzes Suoutp 
Bre Disposep oF (see par. 24, Destruction). 

Armed Fuzes. An armed dud VT bomb fuze 
(see par. 5—Fuze Arming) may be sensi- 
tive to shock and jar, for a period of 24 
hours. Such a fuze may be sensitive to the 
approach of personnel only if the vance is still 
turning at high speed (equivalent to air speeds 
greater than 80 knots). Even though the fuze 
is badly crushed from impact, these possibilities 
will prevail. Do Nor Hanpiz an Armep VT 
Boms Fuze For ar Least 24 Hours Arter 
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Impact. WuHEn 24 HoursHave Passep, 1t WiLL 
BE Sars For Necussary Disposau OPERATIONS 
(see par. 25, Disposal of Dud Fuzes). Do Nor 
Remove Fuze From Boms. 

Fuzes Damaged in Landing and Take-off 
Accidents. In cases where a VT fuze is 
damaged when a hung bomb is carried away in 
landing or, due to malfunction of gear, separates 
from the aircraft during take-off, it is unlikely 
that the vane will make sufficient turns and 
spin fast enough to fully arm the fuze. Such a 
fuze is not dangerous provided the vane has 
stopped turning or is restrained from turning 
before fuze arming has been completed. 

Sucurge Vane Witn Any AVAILABLE LASHING 
AND Disposr or Fuzep Boms IMMEDIATELY (sce 
par. 24, Destruction). Do Nor Rzgmovn 
Fuze From Boms. 


12. Fuze Testing by Tactical Organizations 


Field Testing. VT bomb fuzes are tested 
before acceptance and issue. Only one method 
of testing VT bomb fuzes is practicable under 
field conditions. If desired, each fuze lot may 
be tested for operational efficiency by dropping 
a representative group of sample fuzes. The 
sample fuzes should be taken from as many 
different boxes as possible. 

Test Conditions. Tests should be conducted 
over water or level terrain, if possible, in order 
to assess fuze performance under uniform con- 
ditions (see paragraph 4, Characteristics of VT 
Bomb Nose Fuzes). Burst heights over water 
will be about double those obtained over 
normal soil. 


13. Assembly of VT Bomb Nose Fuzes with 
Bombs, Figures 15 and 16 


VT bomb fuzes are shipped to using organ- 
izations, completely assembled and ready for 
assembly with bombs. The assembly of the 
fuze with the bomb consists of installing the 
fuze and, if tactics require it, adding an arming 
delay. The most important point to be borne 
in mind is that the fuze must be tightly screwed 
into the fuze well of the bomb. 


NOTE: The following instructions are 
basic for assembly of VT fuzes with 
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ARMING WIRE MUST BE 
THREADED THROUGH 

HOLE IN VANE LOCKING 
ARM PIN VACATED BY 
REMOVAL OF SEALING 
WIRE. 


Figure 16—Bar Type Fuze on Bomb. 


RESTRICTED SECURITY INFORMATION 


VT BOMB FUZES 


bombs, and apply in all cases. Addi- 
tional instructions are given by para- 
graphs 14 through 18 for the particular 
conditions described by those para- 
graphs. 
Inspection of Bomb and Fuze Before 
Assembly 


Boms. Bomss Wire Bent or DaMacED 
Fins Suoutp Not Be Usep. Sse Tuar Fin 
AssEMBLIES ARE as T1eHr as PossiBLe. Use 
Heavy Gace .060’’ ro .075’’ Metan Frys 
IpentiFrep By Marxine M—A1, AN-M—AI1, 
on THE Prerix “A” Berors ‘“M” NumpBer. 
Usre APPROPRIATE SizE Set Screw EQuiprEp 
Wits Fin Lock Nuts M1, M2, anp M3. In- 
spect the fuze-well and see that it is free of dirt, 
rust, and other foreign materials. 

Fuzz. Inspect the fuze to make sure that 


ARMING WIRE MUST ALSO BE 
THREADED THROUGH THIS HOLE. 
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the arming vane lock pin (or arm) is undam- 
aged. Jr tHe Szatinc Wire Is Broken or 
Missine, ConsiperR THE Fuzz DAMAGED AND 
Do Nor Use It. Hanpir CAREFULLY AND 
Inspect To See WHETHER THE Safety PIN 
Is Present (see paragraph 10, Safety Provi- 
sions). DamacEep Fuzzes SHoutp Br Dss- 
STROYED (see par. 24, Destruction). 
Assembly Procedure, Figure 17 

A. Check the sealing wire. 

B. Remove the safety pin (Gf fuze is so 
equipped) from the booster cup. 

C. See that the lock washer, figures 2 and 
3, is in place, and then screw the fuze into the 
fuze well of the bomb, by hand. 


USE TAIL FUZE OF 
AN-MIOOA2 SERIES 


SEE THAT FUZE WELL 


RESTRICTED SECURITY INFORMATION 


D. Tighten the fuze as much as possible 
with a Fuze Wrench, type T4, figure 18, applied 
to the wrench lugs. If no T4 fuze wrench is 
available, use the most suitable fuze wrench on 
hand. Do Not Hammer EirrHer THe Fuze 
or THE WrencH Hanpur. Do Not UsE THE 
Bars oF Bar Types Fuze M166 as Levers or 
Hanpues; Do Not Strixt or Twist THE Bars 
In Any Way. 

Norte: It is permissible to use the bars 

of Bar Type Fuze M166E1 as handles, 

but the use of these bars to tighten the 

fuze is not recommended. Experience 

has shown that it is difficult to tighten 

the fuze sufficiently by means of the 


PLACE LOCK WASHER 
BETWEEN FUZE AND BOMB 


VT BOMB 


AND THREADS ARE CLEAN FUZE 





TAIL FIN ASSEMBLY 
LOCK RING MUST BE 
AS TIGHT AS POSSIBLE 


SCREW FUZE IN AS TIGHTLY AS 
POSSIBLE WITH FUZE WRENCH T4° 
(USE OF BARS AS HANDLES OR 
WRENCH IS PROHIBITED ON MI66 
FUZE, NOT RECOMMENDED ON 

MI66EI FUZE) 


Figure 17—Assembly of Fuzes with Bomb. 





; ENCLH FUZE aaaee 
£OR 150 SERES:BOMBEUZES 


ae 
asin 


Figure 18—Fuze Wrench, Model T4. 
RESTRICTED SECURITY INFORMATION 
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bars alone, and that undue strain on 
the bars may loosen or spring them, 
thus altering their electrical charac- 
teristics. 


E. Cut the sealing wire and remove it. 

F. Carefully remove the cotter pin and 
move the vane locking pin or arm, if necessary, 
to the hole in the ring or strap bracket most 
nearly in line with the bomb suspension lugs. 
Do Not Attow tHe ARMING Vans To Bre 
Turnep More Tuan Two or Tuoree Turns 
Durinc Tus OppraTIoN. 

G. Replace the cotter pin. 

Attachment of Arming Wire to Fuzed Bombs 


A. Thread the end of the arming wire 
through the front bomb suspension lug and the 
hole in the vane locking pin (or arm) through 
which the sealing wire was inserted. On bar 
type fuzes, the arming wire also must be 
threaded through the cotter pin hole in the 
branch of the vane locking arm which prevents 
rotation of the vane, figure 16. 

B. When the bomb has been placed in the 
bomb rack of the aircraft, and the arming wire 
swivel has been engaged in the bomb shackle, 
pull the arming wire through the fuze to remove 
any excess slack between the fuze and swivel. 
The wire end should protrude not more than 3 
inches in front of the fuze nose. Any excess 
should be cut off and burrs should be removed 
from the end of the wire. 


Nove: Under normal operating condi- 
tions, the force of the vane locking pin 
(or arm) spring, after the cotter pin is 
removed, is sufficient to hold the arni- 
ing wire firmly in place during flight. 
However, if the arming wire will be ex- 
posed to the slip stream at high speeds 
(see par. 16, Precautions To Be Ob- 
served When Using VT Fuzed Bombs), 
additional precautions are required. 
On Bar Type Fuzes ONuy, a safety 
(fahnestock) clip must be placed on 
the wire, forward of the vane locking 
arm (see paragraph 18, Exterior Sus- 
pension of Bar Type VT Fuzed Bombs). 
For extra safety when ring-type fuzes 
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VT BOMB FUZES 


are used, see paragraph 17, Installa- 
tion of Auxiliary Safety Device. 
C. Remove the cotter pin. 


14. Assembly of Arming Delay With Fuze 


Preliminary Adjustment of Arming Delay 

Armine Dretay, Arr TRaveL, Type M1: 

A. Place the arming delay on a flat sur- 
face, vane down, dial to the right. 

B. Free the dial by pressing down and 
outward on the short stud projecting from the 
left side. Hold down the bar across the top of 
the device and turn the dial until the slot is in 
line with the bar. Release the stud and bar 
carefully, to avoid injury from spring action. 

ArminG Desay, Arr Trave., Type MIAI: 

A. Place the arming delay on a flat sur- 
face, vane down, dial to the right. 

B. Press the release bar to disengage the 
dial shaft, and then turn the dial to zero. 
Carefully release the bar. 

Assembly Procedure, Figures 19 and 20 

A. Thread the short end of the arming wire 
through the front bomb suspension lug, the 
small hole in the strap bracket on the vane end 
of the arming delay, and the hole in the vane 
locking pin (or arm) from which the sealing 
wire was removed. On bar type fuzes, the 
arming wire also must be threaded through the 
cotter pin hole in the branch of the vane locking 
arm which prevents rotation of the vane. 

B. Place the arming delay, with its vane 
toward the bomb tail, so that the channel is 
over the vane locking pin or arm and the hooks 
of the delay engage the bottom of the fuze 
ring or strap bracket. 

C. Turn the bar back into place through 
the slot in the dial, engaging the movable hook 
over the upper edge of the ring or strap bracket. 

D. Press the stud (on type M1) or the 
release bar (on type M1A1) and turn the dial to 
the desired sctting. Release the stud or re- 
lease bar. ee 

E. When the bomb has been placed in the 
bomb rack of the aircraft, and the arming wire 
swivel loop has been engaged in the bomb 
shackle, pull the arming wire through the fuze 
to remove excess slack between the fuze and 
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Figure 19—Arming Delay M1 on Bar Type Fuze. 


ARMING. WIRE 






ARMING DELAY 
AIR TRAVEL,MI 


RING TYPE 
FUZE 


i 


i a 


Figure 20— Anning Delay M1 on ‘Rine Type Fuze. 


swivel. If necessary, trim the wire protruding 
in front of the fuze to a length of about 3 or 4 
inches. Remove any burrs from -the end of 
the wire. Do Nor Use a Sarety (Faune- 
stock) Crip, except as instructed by para- 
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graphs 17 and 18; the force of the vane locking 
pin (or arm) spring is sufficient to hold the 
arming wire firmly in place after the cotter pin 
is removed. 

F, Remove the cotter pin from the fuze. 


15. Use of Tail 
Detonation 

An instantaneous tail fuze of the AN-M100A2 
series should be used as insurance that the bomb 
will detonate on ground impact in the event 
that the VT fuze does not function. Testing, 
assembly, and attachment of the arming wire 
should follow the normal procedure for the tail 
fuze employed. 


16. Precautions To Be Observed When Using 
VT Fuzed Bombs 


Clustering. The clustering of VT fuzed 
bombs is not encouraged. If the increased 
loads made possible by clustering are required 
when VT fuzes are being used, only the bomb 
attached directly to the shackle should be VT 
fuzed. Bombs suspended by the hook and 
cable assemblies of cluster adapters should not 
be VT fuzed, but should contain some other 
type of fuze. When bombs are VT fuzed under 
such conditions, the cables loosely attached to 
the bombs will nearly always cause early func- 
tioning of the VT fuzes. 

Inspection of Arming Wires Before Take-Off. 
The accidental withdrawal of the arming wire 
from a VT fuzed bomb during flight, which 
could conceivably occur with the bomb carried 
in an external rack or in a position of appre- 
ciable turbulence in the bomb bay, would cause 
the fuze arming vane to rotate and thereby 
result in the arming of the fuze. In this case, 
the bomb would almost certainly detonate in 
the bomb rack. Accidental withdrawal of the 
arming Wire will not occur if the installation is 
properly made. Ir Is, ToerErorz, EssenrIAL 
Tat VI Fuzep Bomps IN SUSPENSIONS OF 
Tis Kinp Be Carerutiy Insrprctep Berore 
Fuicut, To Maxe Sure Tat THE ARMING 
Wire Is Property INsTALLED. 

Bombs Carried Externally at Speeds Greater 
Than 260 Knots. Tests of properly installed 
arming wires on externally mounted bombs 
have shown that the arming wires can be de- 
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pended on to remain in place without acci- 
dental withdrawal, at all speeds up to 260 knots 
(300 miles per hour). In the interest of safety, 
VT fuzed bombs should not be loaded where 
they will be subjected to air speeds greater 
than 260 knots unless an auxiliary safety device 
is provided to prevent accidental pulling out 
of the arming wire (see pars. 17 and 18). 


17. Installation of Auxiliary Safety Device, 
Figure 21 

Several instances have been reported in which 
a VT fuzed bomb exploded on the pylon wing 
mounts of an aircraft while in flight. The only 
known way in which this could have happened, 
with the bomb and fuze correctly assembled 
and properly installed in the aircraft, was for 
the arming wire to have been withdrawn during 
flight. In extensive tests to determine the 
cause, the only way in which accidental arming 
wire withdrawal could be made to occur was 
for the arming wire loop to come out of the 
arming control mechanism and then, by whip- 
ping in the slip stream, work the wire out of 
the fuze arming vane locking pin (or arm). 
The auxiliary safety device was designed to 
prevent this. 

The auxiliary safety device uses a perforated 
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Figure 21—Auxiliary Safety Device for Externally 
Carried Ring Type VT Fuzed Bombs. 
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plate and safety (Fahnestock) clip to increase 
the force necessary to withdraw the arming 
wire. Additional safety is provided by means 
of a second arming wire secured directly to the 
structure of the aircraft. The device is de- 
signed for and should be used only with ring 
type VT bomb nose fuzes which have metal 
arming vanes. 
Installation Procedure: 

A. Install the perforated plate as shown in 
figure 21, preferably between the lock washer 
and ring type fuze. 

B. Install one Arming Wire Assembly Mk 
1 (0.064’’ dia., OCL AV 25-44) from the arm- 
ing control mechanism to the fuze, taking care 
to pass the wire through the forward front 
bomb suspension lug. 

NOTE: In certain F4U type air- 

craft, the arming control mechanism 

is mounted forward of the lugs. In 

this case, the wire should not pass 

through the suspension lug. 

C. Install an additional arming wire as- 
sembly by attaching the loop end permanently 
to the aircraft structure. 

D. Assemble an extra vane locking pin 
and spring in preparation for installing them 
on the fuze with the extra arming wire. 

E. Pass the two arming wires through 
separate holes in the perforated plate, taking 
care to align them with the locking pin holes 
in the fuze antenna ring. 

F. Install one Fahnestock clip on each arm- 
ing wire, and then pass the wires through the 
holes in the vane locking pins (the pin held by 
cotter pin, and the extra pin prepared for in- 
stallation in step D), as shown in figure 21. 

G. When required by operating conditions, 
one Arming Delay, Air Travel, type M1 or 
M1A1, may be used. When making the in- 
stallation, the arming wire attached to the 
arming control mechanism should be assembled 
with the arming delay. 

H. Three (3) Fahnestock clips must be 
used on each arming wire when ring type VT 
fuzed bombs are carried in F9F Bomb Racks 
Mk 55 which have arming wire controls modi- 
fied in accordance with Bureau of Aeronautics 
Restricted dispatch 062125Z July 1950. 
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WARNING 


All three (3) clips must be placed be- 
tween the perforated safety plate and 
the vane locking pins. 


Safety Features. The auxiliary safety device 
adds to the safety of the aircraft in the following 
ways: 

A. The Fahnestock clips increase the force 
required to withdraw the arming wires. 

B. The second vane locking pin increases 
the safety of the fuze. 

C. When the arming control mechanism is 
set on Sars, making it possible for the arming 
wire loop to come out, protection is maintained 
by the second arming wire. 

D. The bomb may still be dropped safe. 

Safety Device for F6F Catapulted Aircraft. 
Fuze Protector Mk 2 (BuOrd Dwg. 563004) is 
designed for use with VT fuzed bombs on F6F 
catapulted aircraft. This protector will fit wing 
type fuzes only. The perforated plate of the 
auxiliary safety device is used as a means of 
support for the fuze protector. When using 
the fuze protector: 

A. Install Arming Wire Assembly Mk 1 
from the arming control through the perforated 
plate, attach Fahnestock clip, and pass the wire 
through the vane locking pin (see steps B, E, 
and F, Installation Procedure, Installation of 
Auxiliary Safety Device, par. 17). The fuze 
protector replaces the extra vane locking pin 
required for the auxiliary safety device. 

B. Secure the two fuze protector sections 
in place, with the additional arming wire of the 
auxiliary safety device which is permanently 
attached to the aircraft structure (see step C, 
Installation Procedure, Installation of Auxiliary 
Safety Device, par. 17). Pass the arming wire 
through the perforated plate. Arming Delays 
M1 and M1A1 cannot be used with Fuze. Pro- 
tector Mk 2. 


18. Exterior Suspension of Bar Type VT 
Fuzed Bombs 

The design of the bar type fuze permits use of 

a Fahnestock clip on the arming wire forward 

of the vane locking arm, without danger of the 

clip becoming jammed in the arming vane when 
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the bomb is released armed. For this reason, 
it is not necessary to use the perforated plate of 
the auxiliary safety device for bar type fuzes. 
Both arming wires of the auxiliary safety 
device arrangement are therefore installed 
directly into the vane locking arms of bar type 
fuzes. To do this: 


A. Thread the wire through the hole in 
the vane locking arm pin made available by 
removal of the sealing wire. 

B. Remove the cotter pin, press down on 
the vane locking arm to compress the throw-out 
spring, and push the arming-wire through the 
cotter pin hole in the branch of the vane 
locking arm which prevents rotation of the 
vane. 

C. Pull the arming wire through the fuze 
to remove any excess slack. 

D. Attach a Fahnestock clip to the wire 
and slide it up to the vane locking arm. The 
wire end should protrude about 3 or 4 inches 
in front of the fuze. Any excess should be cut 
off and burrs should be removed from the end 
of the wire. 

One vane locking arm is attached to each 
fuze as furnished. One additional vane locking 
arm must be assembled to these fuzes when they 
are used with bombs carried on exterior sus- 
pension. The vane locking arm is identified by 
Piece Mark 73-11-204C. It is available for 
issuc. If not issued as part of the ship’s or 
organization’s allowance, it should be drawn in 
amounts corresponding to the number of bar 
type fuzes available. 

How to Obtain Auxiliary Safety Devices. 
The additional material required for auxiliary 
safety devices (perforated plates, extra arming 
wires, etc.) is available for issue. If not issued 
as part of the ship’s or organization’s allowance. 
it should be drawn in amounts corresponding 
to the number of ring type, metal-vaned fuzes 
available. 


19. Conditions Causing Malfunctions of VT 
Bomb Fuzes 


Personnel handling VT fuzed bombs should 
be careful to prevent possible causes of mal- 
functioning. In most cases, improper function- 
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ing of VT fuzed bombs will be due to one or 
more of the following faults: 
A. Improper inspection (see “Inspection of 
Bomb and Fuze Before Assembly”, par. 138). 
(1) Bomb fin assembly not tight. 
(2) Bomb fins bent, damaged, or poorly 
made. 
(3) Fuze damaged. 
B. Improper assembly of fuze with bomb 
(see “Assembly Procedure’, par. 13). 
(1) Fuze not tight. 
(2) No lock washer inserted between 
fuze and bomb. 
(3) Bars on bar type fuze damaged by 
too much pressure while tightening fuze. 
C. Wrong bomb type used (see table 1). 
D. Cable clustering device used (see ‘‘Clus- 
tering’, par. 16). 
E. Insufficient intervalometer spacing (see 
“Train Spacing’’, par. 4). 
F. Rain (see “Effect of Rain and Other 
Weather Conditions’’, par. 4). 
G. Release altitude incorrect. 
(1) Too high (see “Effect of Altitude 
and Speed at Release’, par. 4). 
(2) Too low (see “‘Performance’’, par. 8). 


20. Removal of VT Fuzes From Bombs 


When aircraft return with VT fuzed bombs, 
examine fuzes for damage. Replaceundamaged 
fuzes in their original packaging containers and 
reseal the containers with friction tape. Dis- 
pose of damaged fuzes (see paragraph 11, 
Handling of Damaged VT Fuzes). Use the 
following procedure when removing fuzes from 
bombs: 

A. Replace the cotter pin in the vane 
locking pin or arm. 

B. If an arming delay is mounted, remove 
it by pressing the stud (on type M1) or bar (on 
type \f1A1) toward the fuze and, holding the 
bar across the open end, turn the dial until the 
dial slot is in line with the bar. Release the 
arming delay and slide it back along the arming 
wire. 

C. Pull the arming wire from the vane 
locking pin or arm. 

D. Insert a sealing wire through the hole 
vacated by the arming wire, twisting the ends 
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around the ring (on ring type fuzes) or strap 
bracket (on bar type fuzes). 

E. Loosen the fuze with Fuze Wrench T4 
until it can be unscrewed by hand. If the fuze 
has not. been assembled too tightly, its removal 
may be facilitated by tightening it further to 
flatten the lock washer before loosening it for 
removal. 

F. Remove the fuze from the fuze weil. 
Nore: If the lock washer is in 
serviceable condition, keep it 
with the fuze for further use. 

If the lock washer is unservice- 
able, and spare lock washers 
are available, throw it away. 
If necessary, unserviccable 
lock washers may be recondi- 
tioned for further use by twist- 
ing the teeth with hand pliers. 

G. If the fuze was received with a rear 
safety pin, reinsert the safety pin through the 
groove in the side of the booster cup. 

H. Replace the fuze in its shipping con- 
tainer and reseal the container as tightly as 
possible. 


21. Disassembly of Fuzes Prohibited 
WARNING 


VT BOMB FUZES MUST NOT, 
UNDER ANY CIRCUMSTANCES, 
BE DISASSEMBLED BY (USING) 
PERSONNEL. 


22. Storage and Handling of VT Bomb 
Fuzes 

Storage of Packaged Fuzes. VT bomb 
fuzes may be stored for extended periods, 
sealed in their original shipping containers, at 
any temperatures within the range, —65 to 
+165 degrees F. These containers are her- 
metically sealed and moisture-proof, and, hence, 
are impervious to high humidity. 

Storage of Unpackaged Fuzes. Unpacked 
fuzes are likely to deteriorate if exposed to 
warm, humid conditions for periods of more 
than a day or so. Fuzes shouid therefore be 
unpacked only when they are required for use. 
Fuzes which are returned to storage must be 
stored in a cool, dry place, or otherwise pro- 
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tected from dampness. It is recommended 
that they be repacked in their original con- 
tainers, and that the containers be sealed with 
tape. Additional moisture proof packing or 
moisture-absorbing material may be added, if 
available, either internally or externally, as 
further protection. Repacked fuzes should 
always be used before opening additional 
sealed fuze containers. 

Handling of VT Bomb Fuzes. VT bomb 
fuzes packed in shipping containers may be 
subjected to the same handling as any other 
bomb fuzes, provided that the proper security 
measures are taken. Rough and _ abusive 
handling of unpacked VT bomb fuzes will not 
make the fuzes any less safe. However, such 
handling may render them unserviceable and 
should therefore be prohibited. 


23. Packaging and Marking of VI Bomb 


Fuzes 


Special precautions are taken to make sure 
that VT bomb fuzes are received in good oper- 
ating condition by the using organizations. 
Each fuze is held in a shock resistant mounting 
inside a hermetically sealed container. <A lock 
washer is shipped in its place on each fuze. In 
addition to fuzes, each shipping box (except 
those contaming M166E1 fuzes) contains a 
Fuze Wrench, Model T4. 

Packaging Ring Type Fuzes, Figure 22. Ring 
type fuzes are packed individually in sealed 
metal containers. Each metal container con- 
tains an arming delay as well as a fuze. Nine 
fuze containers are packed in each shipping 
box, together with a Fuze Wrench T4 and in- 
struction sheets. Each box has a shipping 
weight of 68 lbs. and requires 2.5 cu. ft. of 
storage space. 

When the fuzes are unpacked for use, the 
rubber, plastic, and metal mounting material 
should be removed before assembling the fuzes 
with bombs. 

Packaging Bar Type Fuzes. Bar type fuzes 
produced during World War II are packed in 
hermetically sealed boxes of four, rather than 
individually. Instruction sheets and arming 
delays are included in each box. This packag- 
ing arrangement has now been replaced by a 
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Figure 22—Shipping Container for Ring Type VT 
omb Nose Fuze. 


metal can, 16’’ high by 20’’ diameter, contain- 
ing four fuzes. Each can has a shipping weight 
of 55 lbs. and requires 3.5 cu. ft. of storage space. 

When the fuzes are unpacked for use, the 
rubber, plastic, and metal packing material 
should be removed before assembling the fuzes 
with bombs. 

Packaging Arming Delays. One arming de- 


lay is furnished with each fuze with which it 


may be used. For ring type fuzes, an arming 
delay is packed in a compartment in the top 
of each individual fuze shipping container. 
Four arming delays are packed in each box of 
four bar type fuzes. Retain and store unused 
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Figure 23—Packing Box for Ring Type VT Bomb Nose Fuzes. 


arming delays in available empty VT bomb 
fuze cans. Remove fuze packaging material 
and fill cans to capacity with arming delays. 
Reseal cans with friction tape. When the quan- 
tity of excess arming delays on hand is sufficient 
for shipping purposes, request disposition in- 
structions from the Bureau of Ordnance. 

Marking VT Bomb Fuzes. Each VT bomb 
fuze is stamped with complete nomenclature, 
minimum SAT, lot number, and date of loading. 
Instruction tags are attached to the vane locking 
cotter pin, sealing wire, and safety pin. 

Marking VT Fuze Shipping Containers. 
Each fuze shipping container is stamped with 
complete nomenclature, minimum SAT, the 
number of fuzes it contains, the lot number, the 
date of loading, and the number and nomen- 
clature of the arming delays it contains. 

Marking VT Fuze Packing Box, Figure 23. 
Each box of fuzes is marked with complete 
nomenclature, minimum SAT, the number o 
fuzes and arming delays it contains, the lo 
number, date loaded, weight, cubage, and ship 
ping date. 

24. Destruction 

In the event that the destruction of VT bomb 
fuzes or literature pertaining to them becomes 
necessary, the following methods are recom- 
mended: 


Fuzes. The following methods of destroying 
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VT fuzes are preferred in the order indicated: 


A. Disposal in deep water (see Bureau of 
Ordnance Circular Letter NAVORD OCL A4- 
46, dated 6 February 1946). 

B. Destruction by explosives. 


Nore: Damage to the arming vane 
will make the fuze inoperable, but 
security requirements will not be 
satisfied unless the nose section is com- 
pletely destroyed. 


Literature. Literature pertaining to VT 
fuzes should be destroyed by burning. 


25. Disposal of Dud Fuzes 


In handling and disposing of dud VT fuzes, it 
must always be borne in mind that the fuze may 
be armed and ready to fire. In such condi- 
tion, the fuze may detonate in response to any 
shock or jar. A dud fuze may be sensitive to 
the approach of personnel only if the vane is 
still turning at high speed (equivalent to air 
speeds greater than 80 knots). Sufficient time 
(usually 24 hours) must be allowed for the firing 
charge to dissipate. After 24 hours, duds may 
be handled with comparative safety, provided 
that the vane is locked, since they contain no 
impact firing elements. . However, it should be 
kept in mind that a complete explosive train is 
present which may function on external vio- 
lence, especially if the fuze has been deformed. 
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